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Bgpegenne. B Hactosijee BpeMa TOMO- HM comomHMepbI 2-ruyqpoKcusTHIMeTaKpuata (CIMA) 
HaxOAT BCe OobIee TPHMeHeHHe B pa3IM4HBIX OOMAaCTAX HaposHoro xo3AiicTBa WM Me]{HIMHEI. 
Buaroyapa HaiM4vio B CBOeH CTpyKType, THAPOKCHIIBHOM (THApOPuIbHOM) Tpyiibl WouMMepsl 
TOMA mmpoko IpHMeHAIOTCA B YACTHOCTH JIA H3POTOBJICHHA Tla3HbIX KOHTAKTHBIX JIMH3. 


OcHOBHBIMH TpeOOoBaHHAMH, pebABJIACMbIMH K MaTepHaslaM U3 KOTOPbIX H3rOTAaBIMBaIOTCA 
KOHTAKTHBIC JIMH3bI, ABJIAIOTCA: BbICOKAA KMCIOPOAOMNPOHMWaeMOCTb, HH3KOe 3Ha4eHHe NOKaszaTedA 
TIPeJIOMICHHA H YMepeHHble rHAPOPUJIbHBICe CBOMCTBA. 


JlanHprx oO CHHTe3e HW MOWMMepH3alMH TOpoaKuaKpHaTOB, COCTOAMIMX B OCHOBHOM H3 
NOBTOpsroWuxca — CF2-rpynn, B WMTepatype Masio [1-3]. 
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OKchepHMeHTabHan wacTb. Hamu CHHTe3HpOBaHbI HOBbIe MeTAKpHJaTbl, cojepxKalie 
(PTOPKUCIOpOA, CIMpTOBbIe pasNKasIbl MW UCCeAOBAIM OCHOBHbIC KMHCTHYCCKHe 3AKOHOMePHOCTH HX 
paqukKasIbHou NouwMMepH3alHn. 


CuuTe3HpoBaHHble HOBbIe (TOPOKHCIOpoAcoyepKawjMe MeTaKpHIaTbI MMeIOT  CJIeYIOLLy1O 
CTpoeHHW0: 


CH, 


\O—CH)-CF,(OCF)—-CF,—)a—OCF3 (1=1,2) 


Heoodxogumple Id CHHTe3a COOTBCTCTBYIOWMIMX MeTakpuaToB 1,1-aHruyqpomeppTropoKcucnMpTsl 
TIOYAWIM BOCCTAHOBIeCHHeM (PTOpaHTHAPHUAOB Wep*bTOpOKCHMOHOKapOOHOBBbIX KHCIOT OopruyzpuyAOM 
HaTpHA B Cpeye CyXoro JHOKCaHa TO CxeMe: 


,O NaOH 
CF30(CF)—CF:—0)—CF>—CX_ _ >». CF;—O(CF;—CF>—0)CF)—CH>0H 


Buaroyopa CHIbBHOMY OTpHaTebHOMy 3d)@ekTy epPropokcupayukasoB THAPOKCHIbHad Tpyrina 
1,1-qurugzponepdtopokcucnMpToB UMeeT BHO BbIpaKeHHbIi KUCIBIM XapakTep, MOITOMY 
OOMeH3BeECTHbIe KUCIIOTHBIC KaTaIM3aTOpbI ITepuPUKAaLHU JaloT HU3KHe BEIXOBI (35-40%). 


Ucxoga 43 9TOrO, WIA CHHT€34 MOHOMEPOB HCHOUb30BaIH MeTO Mepe- sTepudukayun. B kayectBe 
KaTaIM3aTopa, B COOTBeTCTBHH C JaHHbIMM padoTsr [4] HcHONb30BaIM MapaTOyOUbMOKUCIOTY. 
CoctaB MW CTpoeHve CHHTH3MpOBaHHbIX COeCTMHeCHHM MOATBep»xKCHbI 3IEMCHTHBIM aHasiM30M u MK- 
chleTpaMu. CHHTe3HpOBaHHbIe MOHOMEPbI MMeIIN CJIeAYIOWIMe KOHCTAHTBI: 1,1-rmgpo-3.6- 
qMoKcunepdroprentummeraxpunat (DOAMA-1) — Tym=324 K upu 2,3 xIa, di=1400 xr/m’, 
na =1.3206; 1.1-rmgpo-3.6.9-TpuokcunepdroprzenusMetaxpusatT (DOAMA-2) — Tyan =353 K mpu 2,6 
KI, di=1470 xr/m’, ng°=1,3017. 


Kunetnuky paqukasIbHon TlOJMMepMu3alHH (PTOpOKcHaIKHJIMeTaKpHaTOB w3yyasin 
J{MJIATOMeTpH4eCKHM MeCTOAOM B_  pacTBOpe MeTHJISTHJIKeTOHAa B TIPHCyTCTBHH JMHUTpHia 
W30MacJIAHHOM KUcIOTHI (JAK) mpu 293-333 K. JAK nepekpuctaim30BbiBalid W3 pacTBopa B 
aOcOJIOTHOM MeTaHosie, Ty,=375 K. B kayectBe 9dekTHBHOrO HrMOuTOpa IpHMeHAIIM THeETHIOBOTO 
3cpupa u rexcana, T,,=388 K. 


IIpu w3y4eHHH KHHETHKH TOJIMMepv3al|WH KOHI[CHTpallWaA MOHOMepa BapbupoBallach B Ipeyesax 
0,25-1,0 Momb/n. Ja ompeqemeHud CKOpOCTH MHUUMUpPOBaHHA UCTIONb30BaIM MeTOA akuerTopa [3]. 
Bemmununy K,/Ko”” onpeyeaIM M3 ypaBHeHua oOmlei CKOpocTH MouMMepH3alHH WH CKOpocTH 
MHUUMMpoOBaHHa. 


PesybTaTbI HW UX O6cyxKTeHHe. Pe3yIbTAaTbI HCCIeAOBAHHH BIIMAHHA KOHLCHTpallMH MOHOMepa Ha 
CKOPpOCTb TOJIMMepH3alHH TOPOKCHMeTaKpHaTOB TOKa3aJIH, 4TO C YBeJIMYCHHeM ee BBbIXOBI 
TIOJIMMepoB TakKe yBesM4nBaetTca (puc. 1, a,6). 


IIpu ofMHakoBbix KOHIeHTpaunax DOAMA-1 Oonbite, 4em B crygae DOAMA-?2. Ha ocHoBpaHuu 
HaiijleHHbIX 3HaYeHH HavasIbHOM CKOpOcTH MOMMepH3allMH TocTpoeHa slorapndMuyeckast 
3aBHCHMOCTb CKOpOCTH MTOJMMepH3allMH OT KOHIeHTpaltuH MOoHOMepa. HaiizenHbie 3Ha4eHHA 
opayKa peakWHii 10 MOHOMepy paBHEI 1,60 DOAMA-1 u 1,67 gua DOAMA-2. V3y4eHnem 
KHHeTHKH MOJIMMepv3allHu Ip pa3sIM4HbIX KOHWeHTpaunax JIAK HaiieHbl 
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KOHBepunaA, % 


20 40 & 
IIp OJOJDKATCIIBHOCTb peaKIMH, MMH 


Puc. 1. 3aBucuMoctTs BbIxoya WomH-DOAMA-|1 (a) u nonu-DOAMA-2 (6) oT BpemeHu peakIMH. 


1,2,3-KOHWeHTpaliuu MoHOMepa-0,25; 0.50; 0.75 Momb*i COOTBeTCTBeHHO. (N=6.93* 10° MOJIb* JI, 
T=333 K. 


Tlopayku peakuwuH m0 wHuMaTopy (pyc. 2, a,6). OmmupHueckHe 3aBMCHMOCTH CKOpocTH 
NOJMMepv3alHi OT KOHWCHTpallH, pearupylOlWMX KOMIMOHECHTOB OMMCHIBaIOTCA ypaBHeHHAMU 


x 1.607440.50 
Vooama-1 ~Ki[M] ~ [I] 
- 1.67 (29055 
VooamMa-2 =K2[M] ~~’ []] 
3aBHCHMOCTS CKOPOCTH NOJMMepH3alM OT KOHICHTpalluH MOHOMEpa HM OTKJIOHCHHA IMIIMpHyecKoro 


ypaBHeHHA OT ypaBHeHHA KyIaccH4ecKOM KHMHeETHKUM alOT OCHOBaHHe MoslaraTb, 4TO B UCCIIeyYeMOM 
MHTepBasle KOHIeCHTpalni 


a 


0:5 10 1:5 2:0 


4+kEQ 
Puc. 2. JlorapudmMudeckasd 3aBMCHMOCTb CKOPOCTH NOJMMepH3allMi OT KOHICHTpalluu HHUWMaTopa 
(a) H OT OOpaTHO Temmepatypsi (6). 
1,2- cooTBeTtcTBeHHO DOAMA-1 1 DOAMA-?. 


MoHoMepa (0,25-1,0 Momb/m) MpoucxoQuHT YacTH4Had We3saKTHBAllHA MepBOHAYaJIbHBIX pajMKaJIOB. 
JJona e3akKTHBMpyIOWIMxcA TepBOHAyaJIbHbIX paHKaIOB OyeT 3aBHCe€Tb OT KOHIeCHTpaluu 
MOHOMepa, T. €. YMCHbINeHHe COepxKaHHe MOHOMEepa B peaKIMOHHOM CMe€CH CHHKaeT CKOPOCTb 
pacxOOBaHHA NepBHUYHBIX payquKaIOB Ha peaKUMIO HHULMMPOBaHHAl MOJIMMepHBIX Leen. 
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Ha puc. 2, 6 MpuBeyeHa TeMMepaTypHad 3aBMCHMOCTb JIOrapHdMa CKOpocTH TouMMepH3alMn. 
PacueTbl 10Ka3asIM, YTO JIA M3yYeCHHA MOHOMEPOB BBITIOHAeTCA ypaBHeHue AppeHuyca u oOmlad 
SHEpra aKTHBALMM Mpolecca, BBIMMCICHHad 110 TaHTeHcy yryia HakIOHAa NOJyYeHHOK IpAMOH, paBHa 


47,6 k]x«/Monb a1a DOAMA-1 u 60,2 kKJbk/Monb qa DOAMA-2. 


BaxkHoH XapaKTepHCTHKOM TOJMMepv3alMOHHOrO IIpowecca ABIAeTCA BeIM4YMHa K,/Ko’”. IIpu 
OWMHAKOBBIX CKOPOCTAX MHHMWMMpOBaHHA CKOPOCTb TOJIMMepH3allHH pa3JIM4HbIX MOHOMepOB 
IIponopuywoHaibyHa KJKo”. B taOmmue 1 wUpesctaBieHbl 3HayeHHA ckKOpocTei mporecca 
NOJMMepvH3allHu HW 3HayeHHe K,/Ko"’ [4]. 


Ta6osuya I. Onpexestenne K,/Ko”” IPH NOMMepH3alnn PTOpOKCHMeTaKpH1aTOB 
T.K [X]*107 tins € V*10°", | _Vin*10°, | K)/Ko0,5 Bicu 
MOJIb/JI MOJIb/JI, C | MOJIb/J, Cc KJ[K/MOJIb 
@MOAMA-1 
313 5,12 1920 2,42 4,16 4,25 
6,11 2830 
7,64 5400 47,6 
333 5,12 2220 8,75 4,42 4,74 
6,11 2340 
7,64 3500 
@MOAMA-2 
313 5,12 4160 2,17 2,46 4,90 
6,11 5410 
7,64 6780 60,2 
333 B12 2280 3,18 ce a) 5,85 
6,11 3840 
7,64 4200 


Bseyenue ZonomHutTesrbHOM —CF2-CF2-O- rpynmsbi B CMpTOBbIM payukal dTOpOKCHMeTakKpHaTOB 
oOmjel (bopMysBI. 


4 


O—CH(CF2)nH (n=2—3)- 


@MakT yYMeHbIWeHHA OOWe CKOPOCTH NOIMMepH3allHu MU MOBbILMCHHH 3HadYeHHA 9HEPruu aKTHBAaLHH 
TIpH OUMMepH3alMH aHnalOrM4HEIxX TOpMeTaKpHlaTOB, WHMIMHpoBaHHOM, B 4YacTHOCTH 
yIbTpaPuOeTOBLIM OOIy4eHHeM, OTMe4eHO HB paoote [5]. 


Ilo-BHqMMoMy, HaiM4une JJIMHHbIX OKCHPTOPITHIBHBIX TpyMIl B O-MOOKeHHU K CIOKHOSPUpHON 
rpynme B MOJIeKyIe akpwylaTa co3jjaeT olpeyeieHHble cTepMueckHe MpelaTCTBHA lA 
TlOMMepH3alMH, CKpanupya C=C cBa3u OT aTakKH CBOOOAHBIMH payMKasiaMu. 


BbIBOJIBI. Bnepspie w3yueHa KMHeTHKa paqukalIbHon MOIMMepv3al[nn JIBYX 
(TOpKucMOpoycoyepKalux MeTakpHsaTOB, pa3zIM4alOWMxXcA IMHOM cCIMpTOBOrO payMKavia. 
Iloka3aHo, 4TO B OTIMYHe OT HMeIOMINxcA PTOpakpuaTOB, COepxKallHX B CIIMpTOBOM payMKalie 
ToBTopsroujueca —CF,—-CF,>—- rpynmbi, B UCCieqOBaHHbIX HaMH QTOpKUCTOpoAcoyep Kalix 
MeTakpHiaTax yBeMueHHe uncIa —CF,-CF,-O— rpynn mpuBoquT 3aMeTHOMy YMeHbILIeCHHIO 
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CKOPOCTH MOJIMMepH3allHH, YTO CBA3aHO Cc OolIee BbICOKOM rHOKOCTHIO PTOpKuCIOpoAcoTepxallUx 
emer. 
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